Diabetes mellitus is a chronic disorder characterized by hyperglycemia resulting from defects in insulin secretion, insulin action, or both. It is projected that India will be the world capital of diabetes by the year 2025.
the heterogeneity of diabetes
Traditionally, we have learnt and taught that there are two types of diabetes: Type 1 and Type 2. Then, there is gestational diabetes which often goes in remission in the postpartum period. Type 1 diabetes is characterized by absolute insulin deficiency and often the presence of autoantibodies against pancreatic islet beta-cells. Type 2 diabetes is characterized predominantly by insulin resistance. This classification appears way too simplistic in today's times, but it is still relevant from a practical perspective of the treating physician. This is so because the patients expect a clear answer as to whether or not they need insulin and what is the natural course of their disease.
Other new types of diabetes have emerged. These include maturity-onset diabetes of the young (MODY) and latent autoimmune diabetes in adults (LADA).
MODY is a form of monogenic diabetes due to mutations in genes involved in pancreatic embryogenesis, beta-cell function, or glucose sensing.
LADA is actually a variant of Type 1 diabetes. LADA affects <10% of people with diabetes. It is defi ned by the presence of glutamic acid decarboxylase antibodies (GADA). It is s phenotypically indistinguishable from Type 2 diabetes at the time of diagnosis, but becomes increasingly similar to Type 1 diabetes over time.. [1] This was about the traditional classification of diabetes, but it must be noted that the classification guidelines for diabetes have not been updated for 20 years -despite emerging evidence that diabetes has got high heterogeneity.
Another limitation with the current treatment guidelines is that they respond to poor metabolic control once it is developed, but they cannot predict which patients are more prone to develop complications and hence need intensive treatment. Early and intensive treatment is so crucial for the prevention of complications due to poor glycemic control, so-called metabolic memory. [2] Diabetes can be considered as a group of chronic metabolic disorders that have a common feature of hyperglycemia. However, it should be noted that the elevation in blood glucose is the net result of a number of genetic and acquired factors. These factors finally lead to a reduction in the amount of insulin or reduce its effectiveness for maintaining euglycemia. Thus, hyperglycemia is a common manifestation, but there is heterogeneity in the genetic and acquired factors so clinical presentation and progression of the disease are likely to be heterogeneous.
Based on this concept of heterogeneity, there has been a new Research from Lund University Diabetes Centre in Sweden and the Institute for Molecular Medicine Finland. [3] Prof. Groop and his team carried out their research which has led to the redefined classification of diabetes. The researchers propose that instead of classifying diabetes into two types, there are five distinct types to be considered. This classification is claimed to help us to better predict individuals most prone to develop complications and also to allow a more personalized approach to treatment.
Methods
In their study, published in Lancet Diabetes Endocrinology and Metabolism, the researchers analyzed the data of five study cohorts -All New Diabetics in Scania (ANDIS), the Scania Diabetes Registry, All New Diabetics in Uppsala, Diabetes Registry Vaasa, and Malmö Diet and Cancer CardioVascular Arm. These included a total of 14,775 subjects from Sweden and Finland [ Table 1 ]. All of them were newly diagnosed with diabetes.
The researchers collected information on the following parameters -age at diagnosis, body mass index, glutamate decarboxylase antibodies (GADA), hemoglobin A1c levels, and homeostatic model assessment 2 (HOMA2) -to estimate beta-cell function and HOMA2 insulin resistance using C-peptide concentrations. In addition, genotyping of ANDIS participants was done, and the participants of non-Swedish origin were excluded. The researchers also compared their disease progression, complications, and treatment.
results of the study
The study revealed five distinct forms of diabetes, three of which were severe and two were mild. They were categorized as follows: It is characterized by severe insulin resistance and significantly higher risk of kidney disease. This cluster also has the highest prevalence of nonalcoholic fatty liver disease (NAFLD). This was identified in 11%-17% of subjects • Cluster 4: (MOD) This is mild obesity-related diabetes.
It is most common in obese individuals. This affected 18%-23% of subjects • Cluster 5: (MARD) This is mild age-related diabetes. It is most common in elderly individuals. This was the most common form, affecting 39%-47% of people in the study.
iMPliCations in CliniCal PraCtiCe: steP toWard PreCision MediCine
It must be stressed that this new classification system is not suggesting getting rid of Type 1 and Type 2 diagnoses. Rather, it is suggesting that there are subtypes and this is a new way of classifying within the diagnosis.
Cluster 1 is similar to Type 1 diabetes, while the other four clusters were "subtypes" of Type 2. It is interesting to note that each of these five types was also genetically distinct, and there were no genetic mutations that were shared across all the five clusters.
Currently, Type 2 diabetes is an umbrella term, but actually it includes the last four clusters in the above classification.
People in Cluster 3 (SIRD) had the highest risk of nephropathy. This highlights the association between insulin resistance and kidney disease. Insulin resistance has been associated with increased salt sensitivity, glomerular hypertension, hyperfiltration, and reduced renal function, all hallmarks of diabetic kidney disease. [4] Hepatic insulin resistance IS A a feature of NAFLD. A single nucleotide polymorphism in the TM6SF2 gene was associated with SIRD in this study.
People in Cluster 2 had the highest risk of diabetic retinopathy.
Both Clusters 2 and 3 are severe forms of diabetes which were earlier masked within Type 2 diabetes. Patients in these clusters may benefit from aggressive treatment to prevent diabetes complications.
Further analysis revealed that some of the patients in each of the five clusters were inappropriately being treated. As an example, just 42% of patients in Cluster 1 and 29% of patients in Cluster 2 received insulin therapy at the time of diagnosis.
As discussed above, existing treatment guidelines suggest a response to poor metabolic control once it has developed 
liMitations of the ClassifiCation
Further research is needed to refine these five clusters using biomarker genotypes and genetic risk scores. The clusters are totally based on population from two Nordic countries, and there might be considerable differences in other populations. It cannot be ascertained that newer clusters denote different etiologies of diabetes.
Only two types of antibodies were studied, so the effect of other antibodies on clusters is unknown.
There were no data on some known risk factors for diabetic complications, such as blood pressure and lipid profile.
There are two categories of "mild" diabetes. However, this might lead to assumption by the patient that it is not a serious condition and does not need an aggressive approach.
Another important limitation of this classification system is that it does not guide which therapy is to be preferred in a given subgroup. Considering the large number of available drugs to choose from, the therapeutic decision always remains challenging.
A web-based tool which will assign patients to different clusters after entering the necessary data is under development.
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